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In One Dimension

Without hysteresis

) + o?x() + 200
P a0 )

+ Bu(®) + FN(2)
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NONLINEAR DAMPING
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Beam Model
i(s, 1) + M""(s, ©) — 200N (s, ©)

L 2(n+B)+1
] (s,

- y[ [ w(s,0i(s,?) ds
0
= 0,

O<s<L; O<t

n: Zero or positive integer
0<PB< 1
B 2
{: Linear Damping Ratio
Prime represents space derivative

Dot represents time derivative
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. clamped beam

Adp = @pdy
VA Op = oy
VA ~ (-1)%}

f u'(s, 1) i'(s, t) ds

0

= g[u(sa t) l:t'(S, t)]

L
— f u(s, r) i"'(s, t) ds
0
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X(t) = u(', t)
= = [x(0), VA (9]

Fx, D%) = (I, VA £1)°" P 1A x

(@) + MAx(®) + Dx(®
+ F(x(f), Dx(2)) + Bu()

=0

D = 2(VAVA
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x(t) = u(:, 1)

Mx(t) + AAx(t) + Dx()
+ F(x(®), Dx(®)) + Bu(t) = 0

Energy

E(?)

2@, 501 + MAX(@), x()1}

%E(r) _ % + Mx, 1]

—[Dx(8), ()] — [F(x(8),Dx(?)), x(t)]

[F(x, D%), k0] = ([x, VA 1)>"+P72

> 0

. dE(@)
— dt

<0
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X

a (D0

F(x, Dx)

2(n+PB)+1

Y(a, (1) oy (1)) 0 @ (DO

2(n+PB)+2 O)i(n+[3)+2C.lk(t)2(n+[3>)+1 q)k

Ya (1)
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x(#) = ap(1)0

a, (1) + AoZay(t) + 28VN wpa,.(0)

2(n+B+1)

+ Y(ag(t)a,(t) o) 0 a; ()

=0

'Yak(t)zm |ak(t)|°‘ |ak(t)|B ak(t)2n+l
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Alternate Form

u(s, £) + Au""(s, t) — 20N (s, ©)

L 2(n+B)+1
+ y[f u(s,t)it’'(s,t) ds} ()

0

u'(s, t)
-0,

O<s<L; O0<t

n: Zero or positive integer
0<B< 1
B 2
C: Linear Damping Ratio
Prime represents space derivative

Dot represents time derivative
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